Patent Assignee: JSR CORP (JAPS ) 
• Number of Countries: 001 Number of Patents: 001 
Patent Fami ly : 

Patent No Kind Date Applicat No Kind Date Week 

JP 2002020688 A 20020123 JP 2000205945 A 20000706 200243 B 

Priority Applications (No Type Date): JP 2000205945 A 20000706 
Patent Detai Is: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 2002020688 A 23 C09D-183/04 

Abstract (Basic): JP 2002020688 A 

NOVELTY - A novel manufacturing method (Ml) of membrane forming 
compositions comprises a process where at least one kind of silane 
compound (A) is hydrolyzed in the presence of a certain nitrogen onium 
salt type compound (B). 

DETAILED DESCRIPTION - A novel manufacturing method (Ml) of 
membrane forming compositions comprises a process where at least one 
kind of silane compound (A) is hydrolyzed in the presence of a certain 
nitrogen onium salt type compound (B). (A) is selected from the group 
of silane compounds of formula (1), (2), and (3). 

R=H or fluorine atom or univalent organic group; 
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Rl=univalent organic group; 

a=l-2; 

R2=univalent organic group; 
R3-R6=uni valent organic group; 
b and c=0-2; 

R7*0 or phenylene or -(CH2)n- group; 

n=l-6; 

d=0 or 1. 

INDEPENDENT CLAIMS are also included for: 

(1) a membrane forming composition (PI) that is manufactured by 
means of (Ml). Also claimed is a novel manufacturing method of the 
membrane (M2) where (PI) is coated on the surface of a substrate and 
then is heated; and 

(2) a novel siliceous membrane (P2) that is obtained by means of 
(M2). 

USE - (Ml) is suitable for manufacture of (PI). (PI) and (M2) are 
suitable for forming interlayer insulating membranes in semiconductor 
elements, particularly (P2). 

ADVANTAGE ~ (PI) and (M2) can form (P2) that is excellent in 
mechanical strength and insulation properties, has a specific 
permittivity value only slightly dependent on temperature, and hardly 
causes the change of specific permittivity even after the pressure 
cooker test. 
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(Pressure Cooker Test) "^Oit^^m^^it^^'P^iK . 

msi^m (A) Tts-uss (1) , (2) , 
(3) X'm^ti^it^m(omti^bmfiixft'pf£< thi 
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Si(OR=), (2) 

R\{R*0)„ Si-(R'),-Si(OR')^. R'. (3) 
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[ff*35l] (A) TE-iS^ (1) X-m^tiiit 

«^ (3) x-m^iM,it-t<^(om'hmtititc'pf£< t 

R\ (R'O) ...Si - (R') , 

(3S;tt^, R' ~R' im-ttcim^ir). -enmia 

b*Jj;Ofc(ll^-Sfc»iS/it). 0~2WiS 
lr*L. R' ttK«J®^. 73i:iUVS*fctt- (CH 
: ) . -X-m^iX^m azx, nl4l->-6<Ofi»-C*> 

Iit*«2] (B) ^^:d-=^'i>mb^!fe*5 (B- 
(R'R'R" R" N) . R'= 
R" (R" ) » • • • • 

(^'f'. R'~R" ttl^-SfcttS/f 5, ^-tl-e'iX*^ 

I^iP-. 1^^^ 1 ~ 1 0 roT/l'=^r/l'S« t Kn#v^r>'l'=lr 

~4(7?gSSr^L> R" li^m^^-t-W1-5g«<0S 
<^*g=-:t>ttS^r^L. R" (4/M3'/>'J[l^> f«<OT 
^sf-vttSSr^U, f(4l~4 0S», gltl~f<OS 
»Sr^U g • f T-fcS, ) 

[fS*«4) (B) )«5J(0^ffll:2>S, (A) fiic^JtfO 
T/l'='^->/uS(Ol^g 1 *yHc*f LT 0. 0 0 0 0 1 ~ 



Ii1l*Jl5j J!ni7K5>ft¥B#(0 (A) ^^(DmSr^O. 5 
R" O (CHCH,CH,0) ,R" 

(R" is^x/R" (4, ^-n^JisiLr^^m^^ 

la^m 1 0 ] 8 mie.m.<Dmmf&mm^^i:& 
[if*«iii m^mote.m.(Dm<r>mi$.:^mizj:'ox 

[0 0 0 1 1 

^KWJt^l:^<73iaStfefftt7)5/h^<, PCT (Pr 
essure Cooker Test) ^(Dit^M,^^it/>^'Pf£< . 1)^-0 

I 0 0 0 2 J 

KtLT, CVDiSfe)iifOJt27'B-ir;^-CJgfig$tifc-> 



10 



20 



R. S i (OR') w (1) 

R' f4lffiroW«S. aJ4l~2<DSIS^'T^i-„ ) 

S i (OR') . (2) 

R' »4 1 fl5<0*«S4-S^i-. ) 
i (OR') „ R'. • • • (3) 
1) ^^^^^k^ifet (B-2) 

[11*53 J (B) ^^m.-j^-mi (4) T-s$n 
(5) x^^t\.^Kc%mi)^hm\-s.ixi>'i^ 
1 1 1 a-C'*>5 i t Sr?*i8t ■t-sss*^ 1 eerofii 

J15j$fflM««)0§l!iit:)^jSfe, 

(4) 

(5) . 

lfi*56l ^e^ic (c) *tJit;! (D) oo 
'CtATwr>'U=-/ww#ftTI- (A) fi£^>«r*D7K5^«-r 

lii*57l (C) (A) 
(rStLTO. 5~1 5 O^-zw-CfeSwirSr^frnt-t-Sft " 

IfS*JS8l fi*JSl~6iEeroS!jg:i^)5feT-#P>n5 



[iS*]S9l (E) TIE-«^ (6) T?S$ix5^SiJ 



30 

(6) 

y* (S iO. ) l^/!l5#ffl^^i^-C^^•^), -5:Lr. iS¥. 

OG (Spin on Glass) Kt l¥»^i^•5■r h 
^m^fi.li(r>-m%mt\z.^^\ W^SOGtiq^jms^ 

ffl«tfe»tt!»s/J>* < , p c T^(OH:R«spsEfl:*i'>/f 

[0 0 0 3] ISit^m^rotf^i: UT(4, T^-^z^rn 

r /I- ^ ■> •> 7 >'0:^Stta5^^*D*^^«!^ 1 
^/^■5ffifiS;ffe 63045, (^5-315 

3 19) -^^ j^y r/i'='*->v'7>'co^gs<4Ao*5J'«i^ 
50 4rr>'*=.TO#iSETfll^i-5wi:»c:j:0»fcixfcS* 
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m 11-340219. [6]ll-34022 

it. R[i^<D±f&!^<D\±«ti^^^^^'r. mm<oitmmm<D 

10004] 

. (R* O) « S i - (R' ) , 

3) 

[^^. R' -R* -tnmiffi 

(D^mm. hioxi/citm-i^fzitm^^^. o--2(o^ 
^:^L. R' its^mw^l-. y =^=-\^:ymi^tz.\t- (ch 

. dttosyhiii *^i-o ] 20 

(B) ^mir=^^ j^mt^^(o^^Tvi]Viii^^m'th^ 

[0 0 0 6] 

7kiJ»ffi^fettt. ±,^it^m (1) - (3) (omt^h 30 
rT% (A) fS.^\z.i6\^^mit^^mmt\t. ±iE (a) 

mi:m^irh{t^m (1) (3) lc-&*ix6R' O 
-S, R= O-S. R* 0-Sib'J:UJR* o-SO-r^ 

Xtmii^':i^m^k\.X\.^^£mtfi<. m:^\t. 1 fS/h'tt 

(a) ^^[zi^ii^m^trnt. (A) 

-r^it^m (1) - (3) COAP7K5^«?^(;)'>y/~/US 

10 0 0 7] it^^Ki (1) ;±IE-JIS:S; (1) iciis^^ 
X. R^J:r/R' (Olffico^taSt LTJi. T/u^/w 

^i:;55T'#^o 4^c. -iKS (1) tC:fel^T. Rlilffi 



10 0 0 5] 

[ss^««:-r5rc*!)<o#®] i^%m\t. (A) Tfs- 

jftS; (1) -Cft^ixSib^iK^ (ttT. Wb^iK^lJ tt 
1^9) . Tie-fiS:S; (2) xn^fi^it^^ (£ilT. 

Ht^^2\ :fcj:t/Tf5-)©^ (3) a:x 

R. S i (OR' ) (1) 

(S;^'. RiiTk^i^^. yymi^-^'^^fz.\tim(r>:nm 

R' itim<o^mm. a(j:i-2(^g^^.T^i-o ) 

S i (OR- ) 4 (2) 

(^4^. R= itim(D^mm^^^'ro ) 

, -S i (OR' ) w R* . • • • ( 

^<c^(cSI&$tiTV^Tt><tv^ -USS: (1) 
X. TV-ji^mtLXits y=^^/\^m. i-y^/i^&. > 

yD^:7:j:^/uS, y/u:^t2y3L:^/]^m/it'i:^if 

[0 0 0 8] (1) xm^fi^it^^(DM.t^mt 

LXit. hV^h^i^'yy^. hV^h^i^i^yy. h 
y -n-7'PJK=^'>'>^>'. hy- i s o-:/D5J<^i/ 
v'yV, .hy-n-:/h=¥v^i^7>^. >y-sec-y 
h^i^iy'y^. b y - t e r t -:/h=a{^i/v'7>'. hy 
7:2iy ^^i/v'y^^. h y ^ h^v'i/y^^. y/U 

:ta h}}:^h^i^i^yl^. yj\^:tx3hD-n-:fp^^ 
i/i^y y, yjU:;^u h }) - i s o -T'o JK^i^i^y V. 
y/Uyi-a hV - n-y h^^>iyy>. 7yU:tDhy-s 
e c -yh^>yy>'. y/i^y^-u h y - t e r t h 
^>>y>. yfVi^^V^)yaL/^-yi/yVfl^\ 

[0 0 0 9] >^/uh y> y^U'yy^^. y 

V^'y'yy'^. ^^/i- h y -n-yn;K:^v/'>^>. ^ 
^/Uhy - i s o -yD/i^^'>i^7>. ^f-zl^hy-n 

-:/h^'>v^7:^. ^^/uhy-s e c-:;^h:^'>v^7 

^^/L- h y - t e r t -y h^^v-i/^V-. ^ ^/l- h 
y V, J^f^yUh y 7« h^^v'i/yy. 

/Uhy^th^i/v'y:^. y -n-T'osK^i^v' 

^^'x J-f-yuhy-i s o -T^p^^e^'^y:/. 

h y -n-y h^^v-'VyV. :3i^/Vhy--.s e c h 
=^'>'>7>'. :^'fJ\^ h y - t e r t h^i^i^y>. 

3if^/uh y ^v^>'7>'. trnyw h y 7< h^v'v'y 
t'::^/uh y h:^c^'>7:^. if':=./why ~n-yp 

;J^:^lr'>i/y fc'-/Uhy-i s o -T'd ;K^r '>v^7 

t'^/Uh y -n-T" h^'>'>7>. tf^yu>y-s 
e c h^^v'v^^V'. ir^/Uhy - t e r t-^ 



hy-n-y h=^->'>7>. n-^DlfyUhy-s e c 
-yh^v^v'yV. n-yatVuhy- t e r t-T'h 

T'D tVl-hy ^ h^v^v^yV. i -^D tVUhya: 
>>7>. i -yol^yUhy-n-yn7K:^'>i/7>. 
i -T'd tVl-hy- i s o-T^Pz-J^^^i/v^yV-, i -T' 
• DtVuhy-n-yh^v^v-y^. i-T'DtVl^hy- 
s e c — :/ h^>'v'7>'. i — tVV h y — t e r t 

n-'/^j\^V^) ;^ V^'y'yyy. n-yf-zH^yni 

n -y^^yl' h y - i s o -7'p4^^'>>'7>', n- 
:^f^/Uh y-n~y h^^^i^v-y^, n-:/f^/Uhy-s 
e c h=^v'>'7>. n -y^yU h y - t e r t -y 
h^i^v^y^'. n-yf-/u h y ^x/^^v'v'^V. se 
c-:/^yt'hy ^ h=^>'v^7>'> s e c y 

yy^s s e c —yf-zl^— h V — i s o —zfxJT^^y-y 
yy^ s e c-y'f'/l-- hi) -n-yh^iyi/'yy, s 
e c — h y — s e c h^i<'>7:^, sec 
--/i^/l— hV - t e r t h^^'Vv^y V. s e c - 

i^yyy. t-y^/\^h'J:^h^i^i^yys t -T^^/U 
hy-n-yP7K:^i^v'7>. t-:/^/>hy- i s o 

7^^, t-yf"/irhy-s e c->^h=^ixv'7:^, t- 
yf-juhV - t e T t-:/h^i^i^yy. t-^^ji^h 
DyoL/^^yi^yy, y^^zi^/uhV / h^i^i^yy. y 
h y ^ :7iii:r/u -n -ypjK 

7^:^/^Ky- i s o~yp;i^=2^i^v^7 
ys:=^ji^h])-n-':fh^->yyy. ys^zz^/uhU 

-sec — :/ h^'>^/7:^> :7a:;=:/U hy — tert — 

/i^hV / h^i^i^yy. t'=^juhv^h^yiyyy. y 
-fcVu h y ^ h ^ V/ v/^ 7 - y K^v-T'p tVi^ h 

D / h^^y^yyy. v-^/y v^K^^v-T^ptvuhy^nh 
:^v/c/y>. V- hy7pp:7'ptvphy^ h^i/i/y 

y-h])you:fa\^/uhD^h^yiyyyfj:if I 
loo 10] i/Zi'/i^i^/ V^'yyyy. v?y^yuv^3i 
V^y'yyy. 'y/^/^^-^y-n-'fuif.i^yiyyy^ 
i/Zi-zV-i/- \ s o-'f^^T^^^iy'yyy, v^>^/U- 
'J-n-zfh^'yi^yys 'y/f-Ji^-'y-^ec-y^h 
^yyyy. t e r t -y" h^yyy 

y. ://f'/w:^y:^y^yyyy. i^^i^/ui^/ h^y 

yyy. i^3L^/i^i^:r,h^i^yyy. >?:ii^yu-i;-n 

-yoTi^^yyyy^ i^^xf^/u--:^- i s o-:/P7K:2t- 
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yyyy. x^^yi— v^-n-:/h^'>'>7>, v^^^ 
Ji^-i?- s e c-:fh^yyyy, v^Ji^yu-i/- t e 
r t -T'h^^^y^'. i^:x-^/i^i^y3i/^yyyy, 
i^-n-yo\fj\^'y;^ h^yyyy. i^-n-T'Dhf/w 

^y yyy. iz-n-T'p tVl--i^- i so-T'pjJ?:^ 

y. v^-n-T'Ptf/l— v^-s e c-y 
>?-n-yPtVu->?- t e r t-T/h^i/C/y^'. 
10 -n-yp tVV-v^-7aiyarv">7>, v?- i so- 
yp tVW>?> h:^'>>'7>', i^- i s o-y.PtVUi/oi 
h^v/v^^V, i s o-Vpl^/l'-v^-n-T'PJj? 
^>'>7^^. V?- i s o-yp tVu-v^- i s o-yp 
T Jj^^^i/v/y:^, v^- i s o-yp tVu-v^-n-:/^:^ 
i s o-yp fcVU-v?- sec 
v^- i s o-T'P tf/l^-v^- t e r t h 
^i/'yyy^ i^- i % ^--fxiy^fV-iz-y zc./ ^yi/ 
yy. \y-n--f'f-Ji^'y:^V^yyyy. v^-n-y^ 
jWjzxLh^yyyl^^ v^-n-y^/U-v^-n-ypj}^ 

— n — yf^/^— v^— s e c — y h^v'v'y v^— ri- 
Z/^yU- v?- t e r t V. v^-n-:^^ 
yu-i^-7:ny:^v'v^7>'. i^-s e c-r/^yut^;^ h 
^yi/yy^ v^- s e c -y^/Uv^3i h^v'v'^^^ 

- 5 e c -y^/U-v^-n-7'P7K^*>>'7>^. v^- s 
e c i s o-ypjJ^^v'C>7^^. V?- s 
e c n i^— s e c — 
y^/l'-i^- s e c h=^rv/'>7>, v^- s e c 

30 ^/U-v^- t e r t --fV^yyyy^ 'y- s e c 

^ v^- t e r t -y^^yui/jc 

i^— t e r t -y^/l'-v^-n-T'Psj^^v^i/y 
y. v^- t e r t i s o-T'pjK^i/i/ 

v^- t e r t -:/^/U-i;^-n-y K^v^i^y 
t e r t -y^/l^— v^— s e c — y h^r'>v^^ 
i/- t e r t --ff-jV-i/- t e r t - y 

yy^ t e r t -:/^/v— i^-73iy ^v'v'y 
40 yyyy^ >^7a:n/u-v;-n-7'p/-K^>v'7:/, 

73in/u--i;-i s o-T'pjjN^v'i/y^". \/yziL=.)V 
-^y-n-ytVi^yyyy, v^>^3i:=/l/-v?- s e c - 
yh^i/v-y^s v^7:jir^/l— v^- t e r t -T'h^C/ 

yyy^ 'yyz^^^'jv'yyzx.j^yyyy, 
:^ V^yyyyflU ; Sr^lf 
lOOl Ij ft^i^ (1) t tT»*LlHt^ifell. 7* 

> h y - n -y Pv-K:^'^'^^ p< h y - i s 

50 ^/l-hy:i: h=¥e/'>7V, t-^/Uhy^ h:^'>'>7>. 



10 0 12] {t-^^ (2) : ±I5-/eS: (2) iCiJV^ 

(1) bnwi^m.m^mihz.ht-x^^^, 

(2) T-S$n^{b^i^<O^«^0yi: LT(i, ^Vy^V 
^>>7y. h^f-'Vi/^v. xh7-n-yp 

hy-n-y h^^v-y^. x h 7 - s e c h ^i/ix 
^^'^ -rh^— tert— y h^i/'>7 V, x hy^ji 
y 7 ^;&5^tf 5o 

10 0 1 3] {b'&ife (3) ; ±t£-fl5:^ (3) iCiot^ 

-jg^ (1) il^«/<f^«£^W5r^;)>-C#6e - 
iftS: (3) R' 2)5g6^1^^<0{k^ife^LT(i. 

:^V/V^'>P^f-^^. 1, 1, 1, 

3. 3—<>^^ h^i^-S-i^^/Ui^iya^D-y^ 
1, 1. 1. 3. 3—<>^=^h^iy-3-^'^/l^i^iy 
n^if>. 1, 1, 1, 3, 3-^:y^y:3L/ei^i^-3 
-7^f•/^v^v^D=^1^V. 1, 1. 1, 3, 3-^^^^:^ 
h^iy-'3-:^^/l^i^i^^^f'>. 1, 1, 1, 3, 3 
-^^^^^l.ari^-S-^'f'/i^yi^ti^^y^ 1, 1. 
1, 3, 3 :7 y 3-31^^1/ v^v^n^i^ 

1, 1. 1, 3, 3---<V^^ h^v'-S-^a:;^ 
yl^i^v^pr^f-^', 1, 1, 1. 3. 3-^yifzt^h^iy 
-3-:7:iir:/Uv^'>n:^f->', 1, 1, 1. 3, 3-^ 
V^P^icy ^'>-3->^3:;::/^v^:i^D:^i^>, 1, 1, 
3. 3-7^ h^v'- 1, 3 - 

1, 1, 3, 3— r h=^'>-l . 3-v?p(^ 

/>V>'>D:^i^>, 1, 1, 3, 3--r ^^:7J:/:2^r'>- 
l, 3-v^yf^yw>>'>D^f->, 1, 1, 3, 3-xh 
7yh^v^-l, 3->^:n^/l->?'>n:^1^v, l, l, 
3, 3-7^ h^^i: h^v^- ir 3--x:3i^yWi;i/n:^rf- 
1, 1, 3. 3-y'hyy3^/^i^-l, 3-v^3i 
^/Pv^v'd:^1^>. 1, 1, 3, 3-7" hy/ h^^y- 
1, 3-v^73i:=:yUv^v^n:^f->-, I, i, 3, 3-x 

3-i^y:n=:./Ui/iya^-i)-y, 1, 
1. 3, 3-r h7:7zc/:^f'>- 1 , 3-i/yai=^/Ui^ 
yti^^y^ 1, 1, 3- 3, 3- 
hy y^/l-v^v/o^^f-V. 1. 1, 3-hy^h:^v'- 
1, 3, 3- h y ;^^/U>^>'o^ih>, 1, 1, 3-h 
y7ac/^v'~l, 3, 3- hi; /f^/l-v^iXP^I^V, 

1, 1. 3~hy^ h=^'>-i. 3, 3-hy^^/ui^ 

i^D^F-i^^-, . 1, 1, 3- hyjch^v^-l, 3, 3 
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- hy:t^/U>?i/D^1^V. . 1. 1. 3-hy7:i:y 
^>-l, 3, 3- h y^i^/Pv^C/D^i^v, , 1. 
1. 3-hy/h^v^-l. 3. 3- hy 7ai-yl.>?v' 
n#-y->. 1. 1, 3-hy:iih:^i/-l, 3, 3-h 

y 7a:n/Uv^iXD^i^>', 1, 1, 3- |. y 7^:/:^^/ 

-1, 3. 3- h y 7a:n/u:;'>o^i^v, i, 3-v^ 

/V^iy-l, 1, 3, 3-x h^y^/Uv^v^P^^i^ 
V. 1. 3-i^:x^V^^y-\. 1, 3, 3-Th77«^ 
fWjyu^^y, 1. 3_i^73,/:j^r.>-l^ 1^ 3, 

10 3-x f'/U>?v'p:^-y->, 1, 3-i^;<h=^v'~ 
1. 1. 3, 3-v^ h7^^>'^V'>P^1^>'. 1. 3- 
v^mh^v—l, 1, 3, 3-x h^^f'/^v^i^P^^i^ 
1. 3-'JysLy^-y'-l, 1. 3. S-T'h^^ 
^/Ui^v'P^^i^V. 1, 3-i^p« . 1. 3. 

3-^Vyy:xL=^jWjyu^^y, 1, 3->?3:h^'> 
-1, 1, 3. 3-y-Vyyzxi=^jWjyu^^y, 1, 
3-':/7:cy^>-i, 1. 3, 3 h7 7izi/u>? 
v^p:^-t^>/^^'^^tf5^^;65T*#^o 

[0 0 14] cnb(^p*>. ^^-y-p^ h^v-i^'^p^-y- 

20 V. -^:^r-y-^ h^i/v^i^P^-y-^. 1. 1, 3, 3-x 
Vy;^V^y-\. 3-i^y^/Uv^'>p:^r-y->. 1. 

1, 3, 3--r h^v:- 1. 3-v^p«^yWv?v^p 

1, 1. 3, 3-7^ h77< h^^i/-- 1. 3-C^ 

3, 3--r h7;^^/^i^i/P=^-y">. 1, 3-v^3:h:^ 

1, 3, 3-x h7;^^/^>^v'P=^-y-V. 1. 
3-v^p< h:^v^-l, 1. 3, 3-'rVyy:^^/Vxyy 
P^-y-V, 1, 3->?^h^'>-l, 1, 3, 3-xh 
y7:n::^/i.':;;v^D^r-y->'*,tf4r. »^ L V LT^*f 
30 ^:Ltt^x-t^o 

(0 0 151 -iSA (3) t;i*5lr^-C. dt^0<Oit 

^mtLX\t. ^^^^ h^yi^yyy. ^^f-^h^ 
yiy>yy. --^^^y:xLy^yi^yy>^ i. i. i. 

2. 2 — h=^v'-2-;^/^yV>?'>7:^. 1, 
1. 1. 2. 2— h:^'>-2-p<^/Uv?'>7 

1, 1, 1. 2, 2-^V^:7:iiy 2-;^^ 
/l^i^yyy, 1, 1, 1, 2. 2-^>^/h^->-2 

-:i^f'/l^i^yyy, 1. 1, 1. 2. 2 SV^mh^ 

>-2-:j^5^/>v^'>7>^ 1, 1. 1, 2, 2-^:^^ 
40 r^v—a-^n^/Ui^i/yVs 1, 1, 1, 2, 2 

h:^^- 2-7ic::i/W>?'>7>^. 1. 1, 
1, 2, 2-^>^:ii h#v^- 2-7 3i::iyU>^>'7:^. 
1, 1, 1, 2, 2-^>^:7:i:y :^'>-2-:7;iinyU 
1, 1, 2, 2~'r h^i/- 1. 2- 

1, 1. 2, 2-x h7:ii h=^v^- 
2->^;?'f^y^>?>'7>. 1. 1. 2, 2-7^ h77 
2 - v^^f-yl->^>7^^> 1. 1, 2, 2 
-X h^y h^^v-- 1. 2-v^:t5^yUv^'>y:/, 1, 
1. 2, 2-"r h^v'- 1. 2->?Jif-/Uv?'>7 

50 V, 1, 1, 2, 2--r h77ai/:^>'-l. 2-v?Ji 
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'f')\^'y'y7y. l. l. 2. 2 hy^ i , 

Z-i/y :x.=-f\^\/-yyy. 1. 1. 2. 2--rh7^h 
^ v—l. 2-'yy zL,z:^}V'yi/yy. 1, 1. 2. 2- 
y-Vyy ^J^'y-\. Z-'yy ^=-f\^y'yyv. l. 
1, 2-hy^h#v^-l, 2, 2 - h y f-yuv^i/^ 

1. 1. 2- h 1, 2, 2-hy7*f- 

1. 1, 2- h y 7iry :^r'>- 1 . 2, 2 

1. 2. 2- h y^^/i-':^>'7>'. . 1. 1, 2- by 

jih^'>-l, 2, 2- h y^^yuv^v/yv. . 1, 10 

1, 2-V^)y:^J^'y-\. 2, 2- h y 

. 1, 1. 2- hy / h=^v'-i, 2, 2-hy 

7:c::iy^>?'>7>'. 1, 1. 2 - h y h :^ i/- 1 . 

2. 2- h y :7:ii^;U;^'>7V. . 1, 1, 2-hy 7 
3Lj^'y-\, 2, 2- hy 7ainyL.v?C/7:^, 1, 2 
-v^>h=^'>-l, 1, 2. 2—r 

1, 2->^^h^'>-l. 1, 2, 2— rh7^^ 
/l-i^'>7>. 1, 2-'yy oLji^^y-X, l, 2. 2- 

'fVy:^'fj\^'y'yy^y. i, 2-v^^h^'>-i. i, 
2, 2--r h^^^/l-v^v'^V. 1, 2->^Jih^'>- 20 
1. 1, 2. 2-x h^^i^^/^v^v'^V^ 1. 2->?7 
1, 2, 2 -X h7^^/^i^v/7:/> 

1, 2->^^h^'>-l. 1. 2, 2-7'h77:i:^/U 
v^v-y^^^ 1, 2->^:t hr^v'- 1, i, 2, 2 h 

yy :^^j^'y'yy'y. i, 2-v^>^:ny:^v'-i, i, 

2. 2-y-Vyy:i^='f\^'y'yyi^fl}£^mih:i\:1^'Q 

[0 0 16] ::nb<^5^?. V^^y'y^yyy. 
^zJ^ihm h^t-v-v^v^yV, 1, 1, 2, 2-v-Vy^V 
^'y-\; 2-i/:^'fjV^y^yyys 1, 1. 2, 2-x 30 

2-v^;^^/^v'v'7V, 1, 1. 
2. 2— r 1. 2-v^>'ic;^yb>^>7 

V, 1, 2->^;^ 1, 2, 2-rh7^f' 

/Ui^>7V. 1. 2-i/^ h^^v— 1. 1, 2, 2— r 
h7;^f'>'i-v^'>7V. 1. 2-v?7« 1, 
2. 2-r hyy^^^^^v^v/yV. 1. 2-'y:^V^'y 
-1, 1, 2. 2--r h773i^/Uv^v/7>?iif^rx *f 

10 0 171 Se>(C, (3) lwiol>T. R' 

(CH, ) „ -r-S^n^S<7){b^ife^ LT(i:. b*;^ 40 

(hyp* h=^'>v/yyw) tf:^ (hy^nh^i^x 

yyi-) t':^ (hy-n-yp;}^:^v^v^y/u) ^ 
\f7. (hy- i -7'u5j^:^v>v'y/^) if 
;^ (hy-n-y h^i^v-y/i-) if:^ (hy- 
s e c-yh y/u) t'^ (hy-t-y 
h:^>':/y/i-) /^i^, 1. 2-tf;^ (hy^h^'V^ 
yyu) j:^:^, 1, 2-tr;^ ( K y h=^'>>-y /u) ^ 

i^'^. 1, 2-\fy^ ( h y -n-7'n;K=^f>">yy>) 
^^'^ 1. 2-\f7^ (hy ~ i ->^P'-K^'>'>y/U) 

1. 2-f;^ (hy-n-y h=^ixv^yyu) a:^ 50 
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y, 1. 2-fcfx (hy-s e c-:/h=^i/'>y» ^ 
^y. 1, 2-f;^ (hy- t-y h^'>'>y/u) ^11^5^ 

1- h=^'>p'^>'i-i/y/i-) -1- (hyp' h 
^c/i^y/u) y^>'. 1- (i^^i: h=^'>^f-/u>y/^) 

-1- (h ya:h:^f>->y/l-) 1- (C^-n- 

yp;J^^'>^^7l-'>y/i-) - 1 - (hy-n-yo^^ 
'>i/yyu) 7't^>> 1- \-^xiifsi^'y:^^)\^'y 
yyu) -1- (hy - i -yoTK^^v-i/yyU) 

1- (v^-n-:^h=^>'>^/Uv^y/U) -1- (hy- 
n-y h^'>'>y/^) :^^^y. 1- (v^-sec->^h 
^^i/T^f-yu-i/y/i-) -1- (hy-s e c-T/h^^i/i/ 

yyw) ^iJ'v. 1- (v^- t-:/h^i/y^/wv^yy^) 
-1- (hy- t-y h^'>'>y/i-) 1- (v^ 

^ h^i/^^/^v-y/^) -2- (hy;< h=3r'>i^y>'^) 

1- (v^jih^v^p^f-zi-ixy/u) -2- (hy 

:ii h=^'>'>y/V.) V, 1- (v^-n-yDJjf^rv'^ 
^yui^yyu) -2- (hy-n-yojK^v'v-y/U) ^ 
^V-. 1- (v^- i -7'n>i^^i:/p<^yV'>y>'^) -2- 
(hy- i -T^DJi^^'^v-y/^) 1- (v^-n 

->^h^v^;^^>'^i/y/^) -2- (h y-n-:/h:^v^ 
i^y/i^) 1- (v^- s e c h=^'>;^f->'^v^ 

yyl^) -2- (hy-se c-y h^v-v-y/l-) 

1- (i^- t-y h^v-p'^/^v-y/u) -2- (h 
y- t-r^h^v^i^yy^) V, f;^ (v?^ h=^v'p« 
^yU'Vyyu) ^^y^ yfy^ h^-vp^^/^v-y/i-) 
tr;^ (sz-n-yp^^v-pf^/i'v^y/^) 
tf;^ (i;^- i -7^D7}f:^v^^^/ui/y/v) ^^x. 
if;^ (vf-n-:/h:^v/7«f"/^'>y/^) t';^ 

(v^-s e c->^h^i/7<^;U'>y/l-) 7« h'^ 

(>^- t-y h^i^y^^/L-v-y/W p*^:^. 1. 2-t' 
;^ h^v/jj^^^^i^v^y^i-) 3^^:^. 1. 2-trj;^ 

(v^m hdE-'>y^/Pv'yyU) 1, 2 - If ^ (v? 

-n-:/n;}f:3t->p*^/W'>y/U) 1, 2-tf>^ 

(v?- i -yo;K:^'>j^f-/U>-y/^) J^^V. 1. 2- 
t';^ {>?-n-y h=^v'7«f'/U'>.y/U) Ji^ V. 1, 2 
-e'y^ (v^-s e c-y h^>;^^>'^'>y/^) ^^^'^ 
1, 2-t*;^ (v^- t-y h=^r'>;^f'/^v/y/U) ^i? 

1. 2-f;^ (hy ;^ h^rv^v^y/p) ^y-^y, 
1. 2-1^;^ (h y h=^>">y>'^) ^i^if:^. 1. 2 
-t*;^ (hy-n-yn;Jf^i/i/y/U) -O-ifX. 1. 

2- tfy^ ( h y - i -T^P^K^v^i^yy^) ^^-if^^. 
1. 2-\fys (hy-n-y h!^v'i^y>'^)^>ifV. 
1. 2-K'>^ (h y - s e c-y h^v^v^y/W) -<V-tf 
y. 1. 2-t';^ ( h y-t- >^h=^>">'y>'>) -<vif 
y^ 1, (hy > h^^v'v-y/l-) -O'ifX^ 

1, (hy:t h^>v^y/l-) '<>'"1f>^> 1. 3 

- t';^ (h y-n-yp3K^>-vyyW -Oifv. 1, 

3 -ify?. ( h y - i -z/p^K^^'Xv-y/u) -o-ifv, 

1, 3-t';^ (hy-n-yh^^ei/i/yyi^) 

1, 3-f^ (hy-s e c-T/h^v-vy/U) ^Vif 
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1. 4-^;^ (hy^ h^^-^^y/i-) -^v-ifv, 1, 4 

-If;^ (hy-n-ycr;K:^>'>'yyl.) i, 

1, A-yf:^ (hy-n-T/h^^v^v-y/u) 

1, 4-fcf;^ (hy-s e c-y h^vv^y/u) ^y-tf 

V, 1, 4-tf;^ (hy- t-y mr'>'>y/b) -oi^ 

[0 0 18] rixb0 7*?. t-^ (hy^ h^^/'>y 

/wv^y/u) -1- (hy h^v-v-y/u) i- 
(>?3i h^'>^f"/^'>y/p) -1- (hy^h:^xi/y 

yi-) 1- (v^;^ h^v/>?<^/u>'y/v) -2- 

ywv-yyw) -2- (hy Jih^i/'>yyu) tf:^ 

1. 2-fc:';^ h^i/^^ 
/W'>y/P) 1, 2-^;^ (i/^n h^rv-y ^yui/ 

yyu) i^:^. 1. 2-fcr;^ ( h y ^ h=^'>v^yyi-) 

>'tf>', 1, 2-f>^ (hy3:h^->ixyyp) ^vif 

1, 3-1^^ (hy^f h=3r>>-yyu) 
1, 3-tf7^ ( h y^ h=^i/C^y /U) 1, 4 

-tr;^ (hy^ h:^v->-y/w) -^^'ifv, i, A-\f:^ 

T^{f5w^7)5T'#^o *:^0>^^Ciol^T. (A) ^5><lr 
S^-rS^b^^ (1) (3) tLTii. iie^b^i^ 
(1) , (2) i3J:0f (3) (^iatt<(i2aj[^±4r 

±*D*i>«*i^ife(;:ifeS[Lyti:^{c. it^m (2) li. 

(R" R'R'" R" N) . R'= 
R" (R" ) , • • • - 

(^4^. R-'-R" ^m—ifz^tmtj:^ . ^fi^fiii^m 

/i^S> ry-yi-S, r y-yur/w=^/uS$r;^L, R'' (1 
/^p-yvJK^, l-'4ffi<or^:^:/ttSSr^L, e|j:l 

-4 0SIS^.i^L. R" (lg^®^$r'&Wi--5gffi<^S 

::^;^'>ttS?r/T^L. flii-4 0!i|^, giii'-f(7:)S 
»Sr^L. g • f TfeSo ) 
±iHic:Jol>T^^ISl'-l OOT/i-^/USi: LT(i. ^ 
f'>'i-S. ^^yi^S. yntVug, y^^/uS. ^^v-zi^S 
^jrifSr. ry-yuStLTIi. :7:i:ziyi.s, hy^uS/.^ 
(JfS:. r y-yur/u=^yu£<!: LT<i. ^Vv^yuS/jrt' 

*-r5g«OStt;fr^:?J->'i±Si:«l, g<@OSl!llS^Sr 
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it^^ (1) - (3) Ogfitfi^ 5-7 5l[fi%, 
L<{11 0-7 oaa%. ^iblC»$ L<(11 5-70 
fifi%T'*>5o i/t. (b^ife (1) 

(3) li. ik^ife^ (1) - (3) <OU&^. 9 5-2 5 
Sfi%. »*L<ll9 0-3 0l[i:%. ^Fe>(cff4L< 
118 5-3 0Si[%T'fo5o ft^^ (2) {b^^fe 

(1) - (3) <omm^. 5-7 5aS%T'*)5rt 

10 {b^&fe (1) - (3) tt'OR' O-S. R= O- 

s. R' o-sioi:t;R' o-mt^\oo%n\i^^m\. 

«3t<!:/<^ofc'b^0^v^9o (A) ^^tLX\t. 

(1) *5j:Wb^ti (2) co*p;k^»«i^'g'ife?T'fc'5::t 

10 0 19] *^0^CO (A) ^D7K.5>^^^^^Sli3t-r5 
I^^LTtl. ife^b-g-i^ (1) - (3) (Dmf)-hm^:iti 

20 (B) f&^^m\^^^:ittmmxh^, 

l;iioV>T (B) ^5>^fflv^5::^{:lJ:*9. ^^oW:^® 
P c T^^oit^m^^^bJi^^i^/,^^^*> y 

t S^^;^-^ •?i.^fi{b^4^3ll. (B - 1 ) ^^^*{b-& 

(B-2) T:=^:tl^^±m^^it^^^^W^^^'> 

30 mxh^o (B) ^^^tLTIi. . TI2-/g^ (4) X 

«^n5lb^ife^3ii/-»S: (5) -essix6^b^fe«: 

..... (4) 
• (5) 



(00201 -As^ (4) vm^ti^it^^tLxit. 
50 =^^J^. ^^D->'mTi^^=^i;j^^ ^y^>mr>^=^ 
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hi) ^oaW^mriy'^^^^J^. hy 7/W;2f-oRKT>'^ 

y y-/wg^^^/wT>'^^^^ix. y / u-f ^yu-r 

p- hyUaiV>^yU7j^>gf^f-/UT>^::^^7A, 
;^yU;J^>K;^^yU7>'^:=^^7i:., ^/ ^ d ng^g^^ f-yu 

t^DDRK^^yur !>ix. hy :7yU;e-pftgEp<f^ 
yUr>^::^^7i^, -7D>'g^;^^yl^T:/^:^!j7i^, ;^yUyi; 
VgfT'^yl^r^'^^e^A. 7^yugf;^^yur>^r:»> 
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m/'^/^ry^z^^j^^ y >=?S>^yur>*::^f?ix. 
^•>ix. i^{k':^yf'yi-r:/^:^'J^A, $:iti>;^f-/i^T> 

^^e^ix, ^{kC^^^y^TV^^e^ix. 7y{k-:^>^yU 
yur>^-^7ix, ffi^;^^^i^^^yi'T>^-'>ix. y> 

^e^ix, r>?f>-K>5p^5^yury^-i>A, r/w^vft 
10 v^y^y^ry^^^^^A. ^S^Kv^^^v^^ry^^e? 

/vry^^^-^h.. 7^yuSc^-?*f*/vTv^^i>ix, 1^y 

^yU^v^T^^yl^Ty^::!^?^, =t /n:^^ gf v^;^ f-yUr >^ 

^'yf'Ti^^ry^^^j^^ :/^vg^v?p«^/wry^=ii7 
A. ^yt^^ygev^^^yur^-^^^^ix, ^^-y-^^Sv^^ 

^yurv^^^A, >-^y^ySv^>^yvrv^-'>A, 
i^^^ y^y^^ "^ji^ry^^ a, y -^^Kv^y f^yur 
20 x^vgEi^^^/i^T^^^^e^ix, v/^^^K 

v^y ^yUT>^:^!>A, / a y^i^ :^ 

^•^ix, -lr^<'»'g?>^y f-yPT^^rir^i,, ifttft^g^i^ 
- ^f-yuTv^^^>ix. KK>^;^f'yi'rv^^'>ix, ;^ y 
HKi^^^/^r^-^r^e^ix, Ty^K^^Kv^y^yi-T 
i^^^^gfv^y f^yuTv^^e^ix, 
yu^^-y-:<^g^i/y 5^yUT>^-l>ix. ;d-u><>Kv^y^ 

yur>^::^^>ix, ;^xr y yKc^^^y^rv^^:^?^, 

y y-yugfvy ^yi^r^^^e^ix, y yu^^g^v^;^^ 
yi-r^^^^^7ix. p-r ^y^Si^g^i/yf'yuT^'^- 
ao ^M., p- hyV:3:>;^yUyiNVg?i/y 5^yur>^^^7ix, 
^V■^>^y^;J^>ggv^y ^yi-ry-^t— f>ix, ^y^nn 
mBi^^^'f-yi^Ty^^^^J^. DDS^v?y ^yl.T> 

^::^^>ix; hy iJ'ODftSv^yf-yur^^^^'^A. hy 
y/\^:ttiS^S^i^;^f'/uryfe=:-^j:.^ •rp>-Ki;^^yu 
r:^^:^!>ix, j^y^^j^r^Kv^-^'^/^ry^::^!?-^, :7-r 
/^Kt^7<^/uT>^^'>ix, fs^&Kv^y.^yury^rit^ 
ix, ^^=i>'g^vy^ywr>'^^^7A, y-y-s^Kv^;^ 
^/uyy^zz^M., yhy^^yiSti^/f-zi^Ty^^-^ 

ix, y >-=i'g^i^y^ywr>'^::^'j7ix, :/yP^yUg?v?yf^ 

40 /uTy'e=^^M. ; TKg^ii: h y y f-yi^r^^^'^ix, j^^t; 
hV /f'y^Ty^=-^M.. %\^V') /^=i-)vry^=^^ 
J^s ftfbhy;?«f*>i^T^^^ri>>A, y'yfkhy 7f5^/ur 

>^-r>i,^ 5^g^hyy^/i^r>'^^e7i., eitKhy^ 

f^yur^-^-e^ix, ^g^TK^ h y y ^yUT>^^i7ix, 

')y^V') /^"^ivry^^^u. m^h V /f-zi^Ty^ 
zz^A^ 73iy-yn-yy^yur^^^=f?ix, ftKhy 
/'^/i'Ty^=-^M.^ ri^\^ySthV /i-yi^ry^^:^^ 
ix, Tyu^^^g^h y y^yUT>'^^'>ix, $s#g^hy 

y f-ywry^:^'>ix, fiifLKhyy^yurv^::i!?ix, ^ 
50 ^n^-Khy y^yurv^::^^>ix, h y y ^yuT 
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hy ^^/i-r>^::i^7i., -^=^f-vKhyp'^/uTy^ 
Khy;^^/W'r>'^=*>A. j-f-^mv') /^jvT>^ 

Khy/^/vr>'^=:'>A. BKhy7<5^/i-Tv^-^> 

i^, 7« y y hShy^^/UTV^::!^?^.. T7^K>K 

i^. y >»hy;^f^7i^r>'^^'>i.. p-r^y 

vKhyj^t^/i^T^^^-iJ^i-., ^>•tf^^;^/^/1^>K^ y 

v^iJ'DPSKhy ;^f-/UT>'^^^7ix, hy^ 
OOi^K>yP<^/l-T>^^::^'>i^. hy7>rU:toft»h 
y /f-yUTv^^-^A. -rovKh y ;^f"/ur>^^::^r> 

>r^3vKhy/^/^T>''=er:i>i»., ^f-^^'g^hy^ 
ix. y v=rKhy y^>'wr>^^^e7A, i//w^/ug^i>y 
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A, 2-:i:^yi-^=^'y->S3i^/wr>'^^'>A, 

20 A. y >Kv^:t^/i.rv^^f:7i^, mki^:^=f-j\^r>^ 

•y-y^/l-Kv^:i:^>'UT:^^::i!>i^. 3/n^K>^:i^^ 

30 <^^-y- 
y >'ue^>^:ii^ywr>^^'j7A, y y 

f'J\^T>'t=^^J^, hy^nDRK*:;ai^/l.r>'^:=i'> 

50 i^^^-^j^, >r ^3>'Kv^^^^^r>'^^•>ix, ^1^=1 
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hy:nf^yl/r>^^'>i:.. h y ^if-yl/T^^^ 

7>'e=-i?j>s, yaiy-yi^hy^if'/urv^rii^ix, ft 

hy:2i^/W'T>'^ni^ix, i3SKhy:t^yi.r>^nr> 

ix, ^jiv'g^hyji^yuTV'^-i^i^. ^Khy 31^/1. 

juf^hv^f'/i^r>'^=^^j^. -y-y^/uKhy^^^/^T 

>'Khy^^>'»-r>'^^'?i:.. yat*:ty^h])^f'Ji^ 

>$^^^g^h y^^y'i^rz^^^^^i^. ^^-y-^/gf h y^^/i- 
Tv^^i^A, --T'^vS^hyjt^yurr^^-i^ix, :^ 

iJ^^Vgf hy^^/l^r>'^::i^7A. /•:^^^g^hy 31^/1. 
T>-^-^A, ■r:!&>'Shy:3^^/^T;>^^;^i7i>., i/zL 
•^gfh y:J^5^yl-ry^-^7i=s. ^5^/W-eD>'gf hy^^ 

K:^g!hyai^yi/rv^^^>A, v^^^^Rh y:t^/ur 

•j7ix, :^u-r>®^ h y ^^/i-r^^^:^^?-^, ;^7'ry>' 
h y jif^/uT>-=t^i7A, yy-yug^hy:3^^/>T>' 
y y w^-Kh yinf^yurv^^^^i^. p- 
r ^ h y^^/^r^^^'^A. p-h/i-niv 

y^f-/WT:^^:=il>i^, ^/iJ^PDftKhy^f'i'l- 
rv^^^>A, i^^PoftKhy^^/l-T:^^:^^>A, 

hy i^DDft^hy^f'/^r^^^^^'A. hy:7y^;d-D 
ft»hy^^/ur>^^^C7i.. -^Dyfeh y^i^/urv 

g=hy3i^>rurv^::^'?ix. ffl^Shy:i^^/i-r>^^ 

hyj^f'yi'r:/^::^^^^^. i/h7 3>Sf h y j^f^/i^r:/ 

y y=^g?hy3:f-/UT>-=e;:^!>i^, ^/UfyU 

^ h y >'^^»>i=. ; ;*c®eft; h y t^d tvi-rv^ 

tvurv^^!?^. i^^bhyypt^yury^::!^^^^, :7 
y{bhy:^nfcVUT>*=i7A. ms^hvy^^^/uT^ 

y yptvurv^-'i^i., y vg^ h y t'd tvurv^- 
i'ix, i^Khyyptvwr^-^^e^i^, 73:y-yi'hy 
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h y yp tvt-rv^-'^ix, y T'pfyuT^ 

y :/p f/brv'^-e^ix, :¥Khy7'Dfcryvr>^^^5^ 
A. j^KTK^hyypt'/^Tv^^'^A. 7^/i-ehy 

7'Pb:Vwrv^:=:e7A. -y-y^/USh y T'PbVU'T^^ 
=-^M., ri/N^J'Kh y T'P fcVl-r>^::^r>i:., ^ U>f > 

Khy:/pi^/v.T>^=^^7A. ypf^vg^hyT'ptf 
yuT>^^^>A, y^>Khy:?'Dt'/i/r>^=^i7i>^. 
10 -O'^v^hyypevPTv^::^^^^. ^^^-y-ygfhy 
yp fcvurv^^^^ix. ^T'^^Kh y T'pfcVuTV'^ 

Shy7'pf/^r>*-'>A, 7'^>mhi)yo\f/uT 
>^^r>i^. i/zL^^gf hyrT'ptvur^^^^'J^i.r 
yi^'^PV'ef h y T'p tvur>^^^>-^, ■fe/<v'>'Khy 
:/p tvur>^ni>ix, S^ft^Sh y^'pfc'/i-r^-^^ 
gggf hy ypfcVuT>^::^^>A, p<y:yhKhy 
T'p tvurv^^^^A, r^^ Kvg^h y yp tvur> 

^zir>i>,^ v^^^r^g^h y ypfc:VUT>^::i!>i>.. 2 -3i 

20 ^/u-^:^-y->^gf h yyp tr/vr>'^=-'>A, :^-w>'g^ 
h yT'pfcVur^^::^^?^. >^xry ^'g^hy T'pfcVu 
r>^=^^M.^ y y-/ug?h y T'p t:Vur>^:=^i>A. 
y y vKKyypbVuT>'^::^^ix. p-r^/S 

.&#S!hy7'PtV^r>^^::i'>A, p - h/UJ^VX/U/^ 

y :/p fcVW'r^'^::^'?^*.. ^y^ppRSKyT'p tvu 
rv-t^ii^ix, v^^ppftg^hyr^ptvurv^nr^ 

A, hy >5^ppftg?hy:^pfywri^^:=''>i:.. hy^ 

30 p t:VuT>^^^7i^, ;^>'P7}>>-g^ H y :/p b:Vur>"=t:=^ 

^7i.. >'-7/uKhy7'pi^/i-r>'^n»>i., ffi^HKhy 
^p tvurv^^^'A, >r^=3vg^hy:/ptv>T>'^ 

g?hy:/^/L'TV^;:^!>i.. «[Khyyf"-'i-T>'^rir> 
40 A. eSK^^hyT^f-zv-Tv^^-^ix, yygfhyT'^ 

-/i-hy7'^/uT:^^::i57A, h y y^/wT 

esg^hyy^/wr^^::!^^^, ^:x,ymh\)yf' 
^hyy5"/i-r>^^'>A. 7^7wgf hyy^/wT>-^ 

50 =^^A, ypf^^^Khyyf-yPTV^-'^A. 
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hy:ff-/i^T>^^e?i.. T7^KvKhyyf-/uTy 

>^f-yur>^::^^^i^. :^xTy >Sh y:^f">'ur>'^^ 
y y-zuKhyy^/urv^jni^A, y/^><v 

®^hyyf^/ur>^::i'>ix. p-r^y^s#gf hyy 

n g^g? h y y ^/ur v-^ . h y n p h y >^ 

fi^Fgf hyy^/t-rv^^r^i'.. >r >5^='>g?hy 

a; v^h7 3^^Khy:/^>'^T>'^^^>i., y>=fKh 

y i/yi^^y'^gf h y y^/ur>^^ 

A, y^^exh7;^^/ur^^^:=ie?i^. ^Kxh77<^ 

^^•^M., f'^yStr-hy/'^/i-Ty^=^^M., i^zLi7 
^/ur^^^e^i^. ;^ y y hety hy^'^/i-ryez^^ 50 



X h7>?<f-/l-r>^:^!>ix. 2-^f-/U^=^r1^>'KT h 

= ;^7^r y vfer h7;^^/ur:^^^e'A, yy 
/^ji^ry^=^^M.. p-r^y$g.^m'rhy;>^'^J^ 
y^z^^M., ^y^y7.jvitsy^7-Vy^^j^ry'^=- 

hyy^yurv^^^^iN, h])yji^:to^my^hy/^ 

/i^ry^e^^^M., mty hy^^f-j^^yy'^^^^M., J^it 
'rVy:^'^t\^Ty'^^^J^s Skity hy^'^/i^ry^^- 

"^fVyy^zL^U^ ^MfTVy:^'^f\^Ty=^::^^J>.. K. 

rv^^^'i^. ^^yVy^'r)vry^=:^j^. y:^/ 

--jur: hy:^9'/i^T>^='^J>.. m^yhy^^ji^yy 

y^=fVy:x.^}VTy^=~'^J^. hy^^/i^ry 
Sty \>y^'^/^Ty^='i^M.. 1^y ^/ug^x hy^^/w 

^J>^. ^y^y^y Vy^^J-z^yTy^^^^J^. ^^"^y 
y:^:/g^x ^7^^>'^rv^^'>i^. 7':^ymy Vy:^ 

hgrxh7:xi^>'l-T>'^::i!>A. T 7 ^ K^'Kx h 7:1: 
A, 2-^5^/u-^^1^>'Kr h7^f'>'i^rv^n^7i^, 

y y u>r >-gff h^^j^^/w-r^^^^^^-t^, p 
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r h^T'D tVurv^^!?i^. :g:{t:r h^T'n f/i/TV' 

KS^x h7:7'p tvurv-^^ii^^i^.. «tK*^x 

/ux HyT'p tVurv^:=^^7A, SS^r h7>^p tVbr 
ri'i-=^>Kx h7:7'p fcrVurv^^e^i^.. ^SSKt" h 

7 7'Di^/i-rv^-^>ix. j^KtK^x h7:/p tf/wr^- 

yp h7:?'pf/l^T>^nr>ix, :/ 

^^^^gf-?" h^T^p t:Vur>^:^^7A. -<>'^>^'r hy 
.T'p tvurv^^^A, ^:^f->g^7^ h^T'p tvur:/ 

^'^ vgfr h^T'pf/urv^^l^ix. /•:^>'Krh7 
T'p tVi^rv^^^7i^, x;^>'gf'r h^T'pfcVur^^^ 
h7:7'pi^>'»^7>^='J^^, ;><^>'^ 

-TP^Kx h77'Plf/UT>'^::i»?iN. 'fe/<i^>'Kx h 
y^Pb'/^T^'^^^f^-t^. Stft^Kx h^T'D tfyuT^' 

A. ;tu>r vgfT^ h7 7'pbVuT^/^:^'>i^. ;^xry 

p tf/ury-^-^i^ix, y / u>r vKt^ hyT'p hfyi^r:^ 
^-.j7A. p-r ^/^S#g^x h^yptvuTv^^ 

p- hyva:>';^/^^>^gf'r hyT'pfcVur.:^^^. 
';7ix. ^ytf>';^/Uyi^>'g^T- hyT'p tV>r:/^-^7 
^/ ^ aagi^mT byyo\:f/ur>^=^i;j^, 

r hy.yp tVUT>^::^f>-^. h y 7yu:^pftg^x by 
yp tVl^r^^^lJ'A, -^P^^Kx hyT'p tVUT^^^ 
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/^RxhyypfcVvry^:^^?-^. m?sm'rhy:fcibr 

j\^r>'e=^^J^. ^ ^^v^=rVy-f^\fj\^T>'^=^^ 

>'g^r hyT'p t*yi'T>'^::i!>i:K, yv=fKxh7:/n 

;*gf<bx h7>^f'/uT>^n^7i., mtf-hyy" 

fkr h^y^/i-TV^-^e^A, 7 ^7:/^/^r>' 
10 'f'ffVTl^'^^^^h.^ ffig^Tk^x h^y^/^TV^^'^ 

20 h7>^^/i-rv^rn>A, -7 w>'g?'r h7:/^/i-rv 
^^^7i^, T'p f;^>'g?7" h7:/f-/^T>'^^'>A, 7" 

'^j\^7>^=^^\u^ ^^^ly^rr Vy-f^f-z^^T-y^^^^ 
J^. ^y^^ymyhyy^j\-r>^=^^j^^ :^^^yS^ 
hyy^/i^Ty^:=^'>J^. /i-yS^y" hy^^/i-ry 
^=^^j>., =fljyWrVy':f=r)^Ty=^^^J>^. 'y:^^ 
WcrVy'f'f'fy^Ty^::^^J^. ^^^tv-^uyWrrVy-:/ 
■ f^/uT>^^^7i^. ±y<yyMy" hyy'i^y^Ty'e:^^ 
M.. ^^i^'f-^'r hyy^^/i^ry^^^^J^s mmyhy-f 
30 ^jury^^^^M.^ / V 1/ hmy hyy^^z^^rye::^^ 
A. Ty^h*ymyhyy'^/i^ry^=^i7M.^ i^^^Wt 
T hyy^^ji-ry^^-^M^. 2-:3l^>'^-^^1^>'g^x h 
y^f-ji^ryezz^f^M.^ irx^^ym-y- Vy^'f-z^ry^ 
:=;r>A, 7s'r7^)ymyVy:/f'z^^ry^=^^J>^. yy 

r>^^i7A, p- h/w:ii>'>«./L';J^>'g^-r h7:/f->'^T 
y^=^t:;M., ^yifyy./U7tsyJSily'hy:/f-/i^Ty'^=' 
^/i^^ppi^gfx h7y^/ur:^^^^i^s 
40 uaSj^^r- hy':/=^/i'ry^=^^J>^. h y p ng^g^T^ 
h^y^/i^rv^^^'i^A. hy P^/»^:?f-pgtg^x h^:^^ 
ji^Ty^='^M>. -^oy^^T hyyf'/i^Ty^^'^J^s 

^y'y)VTy^=^^J>^. mithl) ?^'^ji--<yiy/i^Ty^ 
50 ^^Ms. %{^V') ^'rf'i^-<y'yf\^ry^=^^j>.. m^V 
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Ky>^/^^:/>^/wr^^^-^e7A, zv?if>Khy;^^ 

y ^f^/^'<:^v?/i'T>'^-^i^. -^u-^:^®? h y /^/^ 
by ^f-/u^V':/yur>-^:^^>A, 

-<:/e//ur>^-'j7A, y /-yi-ge h y ;^5^/^^Vi^/^ 
r>^^•:>i^. y / u-^r h y >5^/i-^>'v/>'i-r>^ 
^i^j^. p-r^ y^s§Khy;^^/^^>>^/vr>^ 

-^>^> p- h>'^^V:^/^?^V^h y ;^^/^^>>^/i-T 

y^=^^M., ^y^on§^Khyp<^/u^>i;/U'rv-=t 

A. hy ^5^^D§^g^hyy^/^-<:/i^/^r>^nr>i,^ 
hy 7/u;d-DRKhy^^/^^>'>^/i-rv^^^>A, 
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yi-rv^^'^A, esg^ji^y— yurv^^^^A, 

K^^y~yur>'^:::^'>A, ^gf^^^'y-y^ry^::^^? 

— y^r>^^^>i^. i^y ^yw®^:3^^y— yur:/^^!? 

i:,^ n^N^K^J^^y— yur>'=eni^ix, -^uyfyg^j:^ 
y~y^r>^::^'?i^. 'fu\f:^y^=sL^y-'jvry'e=^ 

y^>'Kj:^y — yur>^:=^^7A. ^i^^:xg?3i 
;$^y— yur>'^^^7ix. ^^-y-^'g&^i^y— yi/Tv*^ 

^:/^:xK3i^y— yury^^^f^A, ^^^^^'R 

:3ii$^y-yur>^::i^7i., J ^y^:x,^ y —jVT y^:^ 

y— ybT>'^:^^>ix, T'^yi'-^D vK^^y— yur^'^ 
20 ■fe/^'»'gE3i^y-yvr>'^^^7i>.. 

^^y— y^T>^^•>i^. ffig^^^? y — yi-r>^nr> 
A, 7« y y hg^j^:^'y-yury^^^7A, r^^^K^g^ 
ji^y— yi-T>^=»>i^. i^^^ K^^y— yi/Tv^n 
2 -^nf^yW'-^^-y-y^^i^ y — yurv^^'?-^. 
^^-U'-f vgf^iJ'y— yi-r^^^^e^ix, ;^xry>^^^ 
y— yuT>'^::^!j7A, y y-yugfj:i$^y — yur:/^:^^7 
-fcs. y y w vg!^^y"-yur^^^::ii7i^. p-r^y 

^SS^^i?^ y— y^T>^::i^7A, p - hyl^3iv;^yi'/J^ 
VS^^^y— yur>^::i'>A, ^>'if:x;;^yP;J>^^g^j:^ 

30 j—j\^Ty^=^^Jx. ^y^poRK^i^y— ywrv-^t 
ri^7ix, i/tJ^ ppg^g^ji^y-yuTv^^^^i., hy^ 
DDg^g^ji^y-yurv^nr^A, h y 7yW;tDg^g^:3: 
^y— yur^^rii^A, "^pyg^ji^y.— yuT>^^^!> 

ix, ^yl/7jNVS^^y — y^T>'t:=.f>i^, 7-7yUg?:ii^ 
y-yi-rv^^e^i., fi;6rK^^y-yur>'^^'>A> 
^'=^y^:3L^ /^;VTy^:^^J>.. y -t^=2 / 

— yPT:^^:^l>-^. h^^^y^^j^^J'y— yi-r^^^^ 
ix, y :/=fg^3i^y-yi^rv^::i'>A, iJ^yi/^y^K^^ 
y-yur>'^^^7A ; TK^e^bi^^^y-zi-rv^^e? 
40 ix. tg^bv^^^y— y^r>^^-::^^'i^. :^{b':^^^y— yi^ 
T^^^e^ix, ftfbv^^^y-y^rv^^^^ix, 7y{k: 
i^ji^y-yi.rv^::^^'^, ffiKv^^^ y -ywT 

y-yur>^^'?ix, y >'Sfv?ai^y-yur>^:=.^7 

^Wy=^^ J'-/\^Ty^:^^M.. y ^J—fV-y:sL^ 

j-)vry^=^^j^. gtg^v^^y-yur>^^^^>As 
rv?e>'g^v^:3ii$?y-yi.r>'^^^7ix, r)v^yWy^ 
^y— yi^r^^^^^i^. ^l.#K>^^^y— y^r:^^^ 

«ERv^:J^^y-yWT>'^::^'?i>.. ^^y^^^^ 
50 y-yurv^::^!?^, y -yl'T A, 
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Dg^gfv^:^!^/— — 

r^y^^^h.^ ffiShy^^y-yuTv^rir^A. «sg^ 
h yjr^y-yi.r^^^'^i^. eitK*^ h y^^y-/^ 
rv^^e7i., y ^-g^h y^j^^y-zi^r^^^^^i., 

g^h y 3i^y-yU'r>^:=^'i7i^. /Uh y:ni$^y 

Tv^^fvg^h yai^^y-yurv^^e^ix, ryL.:¥vgfh 
y:ii^/-/l.r>^^::^i'i^. ^SSKhy:i^^/->'UT 

y:i^i5'/-/UT>^^:^^>i^. =¥K h y / -/WT 

^/ug^h yaLi^y-yurv^^i^i^, ■t^y ^yvg^h y^ 
^ /-juTy^=^^M., h y:3i^/-/pr:^^ 

f:t>geh y:3i^y-/ur>^^e7i., y^vgehy^i: 
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v'^5Shy:i::5^/-/^r^^^:=:^>i.. 2 -in 

10 f•/^-^^1^vg^^ y:ii^y-/pr>'^-f>i^. :?i-u><> 
gf h y ^^y-/ur>'ft::i'>i.. T.y^rvymhV:^^ 

y y u>r>'Kh y^^y-/^T>'^-•>i^. p 

-r^ y$Sl=gf hy^i5^/-/^r>^::i'?i.. p-h 

y:fs;yt^y^V^)^^/—j\^7y.^:^^J>>, ^/^pp 

RKhy^^y-/urv^::i!>A, v^^ppRKhy^i 

Ty^=^^J^, h y 7/U;d-p|¥K h y :x^y— yi/T 

:^»hy^^y-yur>^::ie'ix, 7^/>g?hy^^y 

y^^y-/i-r>-^nrj^i,, 7<-y"=3:^ 
gehy3itj'y-yi.r:^^::i'>ix, V h 7 =» ;^g^ h y 

^7^^. i/>'^i5'>'ug^ h y ^:5'y-/i^r^^^::i'>A ; 

(5) X^M^tihit-^^tLXi^t. i^^mt\t'')'y=.^ 
=^^J^. yyit\f')'y=^^J^. m^\f')'y=^^J^. mk 

30 \^')i:^=^^j^. Wimi^m\i'')'y=^^j^s yvsfc'y-:^^ 
^j>^. mm\f')'y=^^j>^. 73i/-/utfyi;ne7i., 
g^fy v^:=i'>A, Ti^e^g^t'y >^::^'>i./ryu:¥>'^ 
t-yv^^'^i.. ^S#gft-y v?ri.>A. eitg^tr-y i^rir> 
:^^:/gfb-y v>^^7i., ^m\f')'y^^J>^. j^K* 
^f yv^nf^i., y f^ri^^A, i^y^yug^h' 

yv?-r>i,^ ^j/Nij^g^t^y v^-^A. u-r >g?fy >^ 

^7A. -<>i$^>gft"y v^^^i., -^^^f-^get^y v^^e^ 
-t^. ^:f^y^^V 'y:^^Jx^ ^ym\^V i^=^^ 

40 i., y•:^>geh■y v^^r^A, 7':iUym\i'Vi^=^^M., > 

^•>gfb"y i^nr^A, ;^f-/u-7P>g&fy v^ni^i^, -tr 
yi^^r>i,^ y y hKt-y v^:^^>A, r^^Kvg&t- 

y>?Zir>i., •>:^^g?t"y 2 -3l^y^-v:^f- 

>^gg f y i/n ix. /fu^>'g^fy v^-f^ju, ;^xry 
v-Ktfyv^nr^i^, y y-/uKfyi;n^7i.. d y 

z/g^ey v^^!>A, ^y i^'ppRKfy v^::i^>i^, 
50 ppgfKtfy c^-^^A, hy ^ppftKifye^^ne^ix, 
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>^Kt'y v?^e^i., '>h7=»vefy yv=f 

dE^/y-^^^ ^K^yy:^e'i.. 7aiy-;P:^yy^ 

y ^/L'g^^y y ^^A. ^/N^^g^:^/ y:^r>i., -eu^ 
g^:^/y-ii>A, -Oi^^vK^y y::ii>i., --^f-^s 

^•U. iy^^m^/ /^Ji^'^aym^y })=• 

ix. Kg?:^yy^.>A, y y :y hg?:^/ y^!?ix, T7 

^^Kvgf^y y^^A. '>^^®^^/ y^'^'i^. 2-:x 
i>\ ;^7^Ty>K=¥/yr:i»>i.. V 

\)=Lx:;j>.^ yf^jUTt^ym^y v^^^Ms. y^/um^y 
v=-^M.^ m^m^y D^^M.. ><^='>K^/y=.r}r 
y^='ym^y V:^'>j^. i^h'7=^ym^y v 

7i<.mt^^Di^=-^J^. i£fbt:"-<y ^it^'-< 

m\f-<')'y='^j^. y vKfc'^y >?:^e7A. j^get'-<y 

i/^^M.^ y:xLy--ju\^^Vi^=^^M>. ft»t'^yv^^ 
r>i>., rs^fc'^^i^^y v^^.^j'i^, r/u^^fvsf-jy 

i^. ^5':i:>Sf-<y ^^Kt'-^y v?::ir>A. 

K*^f-<yi:^^^^-t.. :7^/PKi^-<y':^^!?A. f-y 

-^^f->^»t--<yi^-r>A. -^:^^ystt'-<Vi^=^i7 
M.. y^^^y^\i'^')'y=^^J>^. yi-yMk^^'J^y:^^ 
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p«y yhKl^'<yv^rir>/., ry^Yy^\f-<^)iy 

g?f-<y c^-^^i., :^u^ym^^Vi^^^J^. ;^xr 
y :/e?f-<y v;^»>ix. y /-;uSf-<y c^^^e^i., y 
yi^^ySt\^-<Viy=^^J>^. p-r ^y^SSKt^-^y 

y^/rir^i., v?^DDg^ggt--<y v^^i^A, hy^pp 

RKt"-ty hy 7/P;t-nSKf'<y v?nr> 

A. iyhy^ym^-<Vi^=^^M.^ y vr^Sf'^y v?n 

y^/\^^\f-<yV'=^^J>^, 1^y f'/i-ggfc'^y v^^e? 

y'\j\i*:tym^^^yi^^^J^s y^yS^t'-<yi>z^ 

z^^M.^ ^•f^ym^^^y'y^'^J^. :t^^ym\f^y 
i^=^^j^^ yi'ym\f^yi^^^J>^s -r^vKf^^v? 

v?::ir:7A, ^/^PP§^Sf^7>^^^A, v^^ppK 
.Stf-<7i^nr>i., h'y>DCiRgEtf-^7i;^::^i7i^. h 
40 y 7/W;tPitSt'^7v/^^7i^, -my^yf^y^yzz.^ 

i^. m^mt*-<yi^^i7J^. ^^='ym\i*-<yiy^i7 

oi!r>^^y$:fm. 'yT^\f'ypu7ti7^ymim. 'y 
Tlf'^^iy^^o:^^ ^ymit^. iyrif\fi^^a:t^^y 
^^myi^mm. 'yr-^\fy^^:^^^ym^^. 'JT^yf 
^y^uir^ ^ym^im'^. 'yT^\f^y<7 uUri; ^y^ 
50 Kig. v;riffc'v-^P:^^^>'-^U-f v?riflf 
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i'x-feV'f ^'svK;^. v'TlfK'v'^ Di'Vx-feV-vn 
(C»*Lt\ Z.flh<r> (B) iafe5VM±2a 

[0 0 2 2J ±te (B) f$.^(Dmm^\t. it^m (d 

~ (3) <p(DR' O-m. R' O-S, R' O-StJi 
^, 0 . 0 0 0 0 1 ~ 1 ^-/P. *f * L < (i 0 . 0 0 0 0 

5~o. s^/uT-fes. (B) ^^<o^p^mr^±ti^m 

(A) ^£5^ 1 ^/U^fciJ 0. 5~150^-/KD 
(C) *Srffll^5wi:/45if*L<, 0. 5~13 0*/U 

0. 5*/w*}iST'fo5t!gSIO»^?5'^tt*55!55»^ 

;65*>9, 1 5 0^yP^e;t5iAD7k^^fi?tJj:Of^-g-Sfc:; 

M<0 (A) figi>WiD*^^»B#|Cttffl1-5 (D) 1 0 

SJi, (A) fi65J-l*/HC*JLTiif(f3~l 0 0*/W, 
»SL<I45~8 0*yw-efc5. (A) fi)t^J$:JD*^>« i 
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30 

-rSISOfiSt LTIiO. 5~1 0% (3fe±iD*3>«« 

fc, rro^,(OS*£:?agt LTtt. iiS, o~ioo'C, 
Sf*L<ttl 5-90'C-e*>6. 

[002 3] >f:%?^cDlimfflitifi!c«5«)A»W»i«it* 
ffit LTJi, giJxtf, (D) fig^^t (E) ^^'Pit^<^ 

(1) ~ (3) Iril^U-C, TKitai^WifcJlir^ttlc 

'il'^iJS, TIED -11) <0*fe/iifi^»f5wt;5S-C 

10 

1) (A) ^^i:m^i-i><t^^ (1) ~ (3) . 

(B) (c) «5>*5itf (c) fSi»ii^hfii,i&^ 

2) (A) fi£^>lr«fi£-rs{k-g-ife.(l) ~ (3) , 

(B) ^i^. (D) @f:tfiro* 

3) (A) tiSL^^mis.-ri>it^«!i (1) ~ (3) . 

20 (D) ^^tt^bttitm-tm^i m^m<oj^^xxf (b) 

4) (A) fiK^JSrttfiK-rs^k^ife (1) ~ (3) . 
(D) ^^ii^^fi^&^mz, 0f^&ro**5j;tJ« (B) 

5) (D) fd.^. TkJsiO! (B) ^^^;5»P>/ir-5)l'^!^ 

ic, m^m(o (A) fie^^srSfiK-rsfk^iKi (d ~ 

(3) Sr*;tT, AD*^>ft? • fig^S(£;Srtf p 

6) (D) fiK^J. TktiXXJ^ (B) fiK^^7l»e>/j:Sil^fe 
30 mmSi<0 (A) fi)c^>4r«fiei- S^b^ife ( 1 ) ~ 

(3) 4:iiil^Wfc-5v^l±BrggWlctSS0LT, *D*^^<S • 

7) (D) TkfciO! (B) fiit^^;J^e>/iSil-a-!^ 
m^m<r> (A) fiK^>Sr.«fi!c-r5<l:^4* (i) ~ 

(3) i:mz.X. »D*iJ<g • «itRJt:«rm\ pHSIS 

8) (D) fig^J-. **iJ;o: (B) fiit5J*^f>/iS«S-g-#) 
@f^l:« (A) fiE^JSrW^I-Sik-g-ife (1) ~ 

(3) irUB^X. »D*5>fi?-)Ng^Sf£:^m\ 
40 ^SSl3fi^Lfc^pHl@S?PJ^^p-t-5;^fc 

9) ±121) ~8) ro:^i£T-^t,nfc^ffi«:. ^mmm 

10) ±iEi) ~8) n:)jm-(^nhixit^mi:. ^mm 

11) ±Ki) -8) co:)jmxnbtifzmmi:. ^mm 

znXoizLxnbti^ (A) fiE5>wAD*5>fi?ifi|-g-fe<o 

istt^fi^sii. GPc (mmm. tts. ^^asis) ffijc 

iO U<li6~40nin, WpJCff* U<(47~30nmt?S> 
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5o AD7ki>«ffi^ife<0«tt*S)55 4 - 5 0 n mT-fe 5 

it. 0ij;ttfSi§Mm^s^^a^ (TEM) {z^^vm 

[0 0 2 41 $?>iC. (A) f&^(OiMA(.^m. m^L 
©pHSBS9JSrSani1-5*i£. 

19. &f&Wt-b (B) ^5>S:IS**-r5*ffi. 
®^:d->'?Jlft«5llcJ:t). iffl^fe^TJ^^ (B) ^i^im 

®ttffi^»crfl^J:oT (B) ^5>^^^tc|^^-r5;^ 
[0 0 2 5] ±l2pHs^S^pji: LTI1> Mmm 

^^mm^m^f bti^o mmmt tnt. «xff. 

mwt.Mm. y^ym. v^^. n-^^m. 

;^T'ry>g^, yy-/ug?. yyu-r^g?, -t^y^ 

-^DVSf. :7tJ^/>®^, ^'■^/L'®^. 

[0 0 2 6] ±iEpHiaSSJJ(::J:5M^^fe<OpH(i. 7 

J£(T, *f^L<iii-6i;:iiS$ti5o ^<oi:o\z.. J!jd 

±ie p Hias^jic J: ^ ±teffiHf^(c p h ^las-r ^ - i 

^*75^#^ix5o pHl^SSJO^fflS:(±/iffi^ife(7)pH 

[0 0 2 7] ±ieoMig*i5fe9) -11) x^m-t^^ 
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f^-f^j—jy^. sec-^>^^y— /K t-^^^^y — 
;K 3-> h=^>:^^y— /K n -'^^^l^y — /K 2- 

10 y f-zu^^^y— yu, s e c -^=^i^y — >'^, 2-:3^^ 

^ y — /K sec —-^7^^ y — yw, '^t'^ y — yw- 

3. n-^^^y-/K 2-Ji^yu^:^f'y-/K se 

c-:t^^y-yk n-y— /K 2, 

y f-yu^y^y— n— 'r;t7y — yi-, sec— 

v^y^Ty^=i— yu. h y ^ ^yuy ^yury^^j— yK s 
e c — T h7T->yuryU=i"-yK sec —^'f^f^yf^ 
ryvn— 73:y-yK i^^n^:^l^y-yb, y^yu 

D^dff-y-yK 3. 3, s-hyTt^yi^v-^D^ 
=^f-y— yu. ^>^v^ywryu=3— yw. i^r-fe h >^ryw=2 — 
20 yw/j:if<^*yTyu=i-y^Sggt ; 

[0 0 2 81 ^^u:^^y ^j-yu. 1, 2-7^0^1^^^ 

yU-2, 4, 2 -y f^yU-< ^^v^^— yi— 2 , 

2, 4s 2-:3i^yl'^^i^:^v^;^-— yW- 1 , 3. 
U>-i5^y =1— yu, v^T'd tf U^^^y yK hy^x^U 
>;/yri-yK h y T'n hf UV'i/ y 3-yU/j: if (T^^ffiT 
yu=i-/i.^^j^ ; ji^u^^^y 3— yu^y y ^yu3i— r 

30 ^y yu^y tvuj.— xyK :ii^u:/i/y 

^y >^^y^:t— :x^u:/^y =1— y^^y^:^->/U 
^— xyK ^^u>^y yu^y :7 3i::iyU'^— xyK 
U'>'^ y =3— y>^ y - 2 - j:f-yuy^y^:3i— xy>. 
>?ji^u^^^y 3— yu^y y f^yirji— ryK v^ji'fuv' 
^y 3— yu^yai^yuji-— ryK i^^^u:^^y yi^ 
^y T'p tVi^^— ryu. v^^^u>'^y .3— yi^^y 

ji— r yu, u > y 3 — yu-t y c/yvo:— r 

yK T'pfuv^y 3— yu^yyf^y^^n—ryK :^pfc' 
u>^y 3— yix^y ji^ynn— xyw. 7'pt'u>'yy3 
40 — yu^y yp tVu^—- ryl^, t'lxv^y 3~/u^y 
y^yuoi— xyi^. v^T'p fuv^y 3— yu^y y^yWji 
— ryu. >^yp ti'u^^^y 3— yu^y jLf-yi^in— ryK 
v^yp tV>:/y 3-yu^y yp tVU:3i— xyl-^i^'O^ 
ffiTyU3-yL.gp5>:n-7^yu^^j^ ; ct'^^jf 5 ^ (i: 

T'^^o cne>(^ryu3-yu^jgjSEii. lSfo^l^^i2 

(0 0 2 9J ^hy^^^tLTii. Tirh>, y ^yu 
:iif-yu>5r y ^yu- n -yp fcVu>5r h>-, y f-yi— 

50 yi-^hV, y^yu-n-^:^^yu-jr h>'. ai^yu-n- 
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2-^^f-/>'. ;^^/^>'^ 2, 4 

4-^^1^>^v^;d->'. 2. 4-^y^:^i^:t>, 3, 5 
2. 4-:^i57i?yv?^:x, 3, 5- 
:t^^yi>^:^^ 2, 4-y-f >^v^;^>, 3, S-Zi- 

5-^^/1^-2, 4-^:^i^>'v?;^>, 2. 
2. 6, 6— r h7;?<^/u-3, 5 -^y^>'>?::^->', 
1. 1, 1. 5, 5, 5-^^ri^7/W:^n~2, 4--^ 

rixP><^<r lSfe-5VM12ffi£Jl±S:|5)^ 

( 0 0 3 0 J r ^ K^^SSt LTJi. JfxyUi.r ^ K. N 

r ^ h\ rir hr ^ k. N-^^y^rir hr ^ k n. 

r^K^SJifi, l«fc-5VMi2atJl±Srl^B$(ctefflL 
(0 0 3 1 1 :L7^y'jV^m^t LTIi. v^:i:f-yP;Jt7-;jf 

-/'^UP7^h>'. g^Sn-T'PkVK g^Si-T'pf 
/K K»n-:/^yK I^Ki RKs e c 

Rgfn-^:^f^yK WKs e c ftK 

R'* O (CHCH,CH=0) ,R'* 

S 1 - 4 T/U=^/uS^ fcli C H , C O - f5 iiJftL 5 
iffico^ffiS^r-i^L, g 1 2 oS3^ ^r^-Tp ) 
£JL±(^^«^j«li. iafe-5»l/>li2SiU±«r^S'g^LT^ 

[0 0 3 3] ^OffeO^^D^J 

ZOma^ »t L<li:l 0-2 Om/i. 1 
0 — 4 0SS:%SgC0tj(^-efo5o ^(O^ofl^ r3D-< 
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Sfe'>^P'^=^WV, ffifepf^/l^v'^P'^^^i^/K ftK 

^^y n— /U^y:x:5^yU3i— r/K ftKi^^^l^V^y 

yp^/^^/W3i— r/K ft»>^3if^u:^i/y =3— 
^/:3if^yU3i— HKv^^f-i^v^y 3— >'^^y- 
n-:/f■/^^— T^yK ftg^:/p t'U'V^y =3-/^^y 7« 

10 — x/K RKt'p t'uy^y =i-/u^y:^ptvuai— T 
7'pfc'i^v'^y s-yu^-y^i^yuai-x/i/, i^ftK^y 

=i-/K Kg^^ h^v-hy i/y ^i-zu. T'P 
f-yK yp f;f>Kn-y^yu. T'p i -T ^ 

yK v-^^^g^v^^i^^yK >^'>gfv?-n-y^yK ?LK 
>^yK ILK:i:^yK ILKn-y^yK ftKn-T^ 
yw, -ePVg^C^^jn^/u^ iJ'yug^v^p' ^yK y^^y^g^v^ 
:iif'y^/<c^*?5'^*tf f^ix^o ^ixh=^:^y-;vihmmt. i 

20 Mfo^lMi:2SJEil±^[^^|cffifflLXtJ:v\ ^yp h 
:^^®aE<S: LTIi. TirhnhyyK ^yu;^yWJ^:¥ 
i/K, N, N, N', N " -X h7^5^y^^yi-:7r ^ 
K. --^f";^^y^y >^Khyr ^ N - ^y^^y^;^^ 
p:/. N->?<^yH^p— yK N-^if-yHif p— yK N- 
^^/u-A3 -t'pyv, N-^ f-yu-t'-^y v^v, N- 
^^yuf^y v^:/, N, N-v^>^y^t'^7>^:/. N- 
^^yi^-Y ^^$^y-yK N-^^yw-4-T-t:'-<y Kv. N 
-;^^yu-2-lf^y K^'. N-^f*yp-2-tfp y K 
V. 1, 3-v^7'^yu-2--Y ^^:/y v^/:/. i. 3 

30 -v^p^f^yi-x h7 t Kp-2 (IH) - t'y ^ v?/ 

1 0 0 3 2 1 rn?><ow«S»Jo^"C. »i;iTSa-«^ 

(6) -e«^ix5^«*:^ffli-5rt;&5»*LV\ 
(6) 

m(Orj\yK'tVji^b 20. PlOO. 1^200 ; WMV 

7^'y^^i^}\^ («) SUcoryu^::^:^ y r-yyK ryu 

^-^yyn 0. 1^1 3 2/^if355^tf tixSo *-«^y-^ 

^Mt'^m. x>'Ky-^-. 5if.y>r^ K, /i^yr^y^j^ 
Tj^yry-u:/. ^Kyr^ k. j^y :^/:^i^y 

Jj^y :^=^f'i^T:/-yK :7:y^Sfi'&<^. ;i^y Ty^^u 
[00341 ^ y T)V^\^:yir^^4 K«itSr^-r-5{k 

50 .i^yx ^7>^uv;^-:^■t^^ K«ii. jKyy^u^^;d-^r 
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>'4^y:t=3!r>'7'ot'UVyP5/^=33j?y-7-. ^y;^-:^ 
(^j:— r/l'S^k^iK!). JJ^y;?J-=^v/:i:^U>'^yir y ^'Jl 

r /w. flifl^s^ y y -fe y h\ y 1/ y ir y y^iffig^:!: 

;^^'>f*U>';}fy ;t^v'yD fU^yn 5^^=i;J^y -v- 

- (X) j - (Y) k- 

- (X) j - (Y) k- (X) 1- 

{^^^ Xli-CHsCH2 0-T?^^?n^SS:. Y«l- 
CH:CH (CHJ O-T-^^tL^S^^L. j 1 

9 0. klilO'-Qg. niO'-9 OOlSSr^^-t") 
z,tih(r>^X\ /Ky ;t^v'jif'u:^Tyw:^/UJ^"-'r/K 

y-v-, ;Ky;d-=¥iyj^^U>^/-K!J:t=^i/yD fu^r/w 
i^/Uoi-x/K 3Ky;d-:aev^Ji^u:^:/yiry yfllKg^Ji 30 

Tsy-ji^. TKy ^^-^^v-^^urxy/i^t'^yflgros^j^x 
r4:;&s-C#-5o :iixb«lS*)SiM:i2«W±«:l^^(c 

[0 0 3 51 nmfi^mtLXit. m^it. /^jt^^ 

mw^nmfsmL ' v y =i-^-:^^#®ett^j, y r/i-^^e 
uy:t^'>K^#®fitt?pJ. ?J<y (y^J^) r>:' y u-h 40 

mi^nmtimi y v^#ffiett»JSr#<f ^ r t 

10 0 3 6J y ^ym^^^^^mit LX{t. 

1. 2. 2-x hyyDn:^^^'/^ (1, 1, 2, 2- 
T* h7:7n0yp td-yu) j:— r/K 1. 1, 2, 2-T 

^y zi-yu-^; (1, 1, 2, 2— r h7>'^Dy^>'^) 
31— ryl-. ^:^f-:n^U>^y n— (1,1, 2, 

2. 3, 3-^=:^-y-7DO^:^f^/l^) r/l^, ^ 50 



ypt'u^'^^fy 3— /Uvx (1. 1, 2. 2— rh77D 

(1. 1. 2, 2. 3, S-^^^-y-^on^y^/W) :ii 
— x/i^. ^'5— 7 D o Kr iyy^:^/^^^^^-^ h y f> A, 
1. 1. 2, 2. 8. 8, 9, 9, 10. 10-x:<7:7 
o^Kr;^7>. l, l, 2, 2, 3, S-'^^^-y-^nn 
f^^s N- [3- (/^-7yW;^u;^-^^>':?^/^5f^>^T 
* K) T'ofyU'] -N, N *-i^yf'/u-N-:<7/U'3j<^ 

/t';^yU5j^vr ^ K^p tVuh y y^yUT>'^:=^'>i=^ie. 

/•?— 7/U^aryU^/U-N-^f^/Wy./WjJ^:=^>'^^y 

tS. y>Kfcr>^ {N-^<— 7/^^p;*-^^/u;^yi^3j^^/^ 
p r u >ssr^-r 5 it^m^ hf^^yy m^^mm 

7ry^F142D. f^F172. fe]F173. I^Fl 
8 3 (a±. ;>C0*^ v^fk^X^ (tt) Ei) . ^y h 
2/yEF3 0 1. 1^303, 151352 (gfl^fflikfig 
(tt) SJ) . P^P^- KFC-4 3 0. I55FC-431 
(tt^T^y-^i. (tt) K) . T-y-b:;«f-KAG7 1 

0. yp^'S-s 82. P1SC-101. i^sc- 
102. i^sc-103. i^sc-104. msc-i 
0 5. (eisc-i 0 6 (m m) . bm-i o 

0 0. BM-1 1 0 0 m0i m K) > NBX-1 5 

( (m ^:^:^) fiifo^^xmrn^fixi^^^y^mTh 

nmf^\±m^m^f^ztr-x^^o ztih(o^xh. ± 

tt/^iSyr ^ \ 7 2, BM-IOOO, BM-ll 
0 0, NBX-1 5;&5i|#i;i»^Ll\ i^^)^ — :^^^^ 
SttS»Ji:LTJi. eiJx.tfSH7PA. SH2 1PA. S 
H30FA. ST94PA (V^-f U • ^ f> 

Zflh<O^Xh. ±teSH28PA. SH30PA355^$ 

to 0 3 7] #®^i4^J(Oftffli:lj:. (A) 
mii^^mm^^) icMLTii^O. 0 0 0 1-lOfil: 
UXtb^o rne>l^iafc'5<.M12«UJl±*Ii]B#lcffiffl 

[0 0 3 8] i/y:yiJy':^')>ymt\^X[t. mx.\1l^ 

-i/y '>i^p:^'>yptvuhyy h^aev-v/^v, 3-r 
^y>/y v/v?p:^->7'ptr/>hy:t Ki^i/i/^:/, 3- 
y ^^j^ y D^^v-yptvuh y y F^^iyv'yy. 3-^y 
v^v^p=^riyyp tvi^y ^/uv^y h=^'>'>y i-y^ 
y p=^>':/p fcvuy ^/uv^y h^'>iy7>. 3-r^ 
yypif/uhy y h^^i^v^^y. 3-T^yypi^yuh 
y h^rv/v^7>. 2-r^yypt:Vuhyy h:3f-'>'> 
^v'. 2-T^yy'ptvuhyjih^v'v*7>. n- 
(2-r ^ yji^yi^) -3-r^yyptvuhy y h:^e 
v^v-^:^. N- (2-T5 y^i^^yu) -3-r^y7'p 
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N-^h^C/:jt7yU/1-C^/u-3-r^/ypt:Vu 
K y ;^ h^'>'>7>', N-:j^ h^'>;<;/U/}<^yU-3-7' 

yyu7'pfcvuhy:nf"u>hy r N-hy^i^K:^ 
v'v'y/uyo kvuh y^f^u> h y T^>, lo-hy 
> h=^>->'y>'u- 1, 4, 7- h yrifT'X/v, lo- 
hya:h^->'>yyu-i, 4, 7- hyTifx;«;v. 9 
- h y ^ h=^'>i>y/^-3, e-v^r-y-v-zi-r-tT- 
9-hy^h^'>c/y/u-3. 6-v^rify-/ur 

irx-h. N-^>v^/U-3-r ^/T'DtVwhy ;^ h 

h^^v^c/^:^. N-7zii^/u~3-T^y7'otvuhy 
y ji N-tr::^ (:t^iy:jL^uy) -3- 

[0 0 3 9J 7i^:^Jl^^^MtLXit. M^it^ 
V h\ a. a' tr;^ (t>;e*x:*y-r/i^^'? 
— i^-Y y^P tVl^-^^^if V, ^ ^jW<-'yt^i^ 

1, 1. 3. 3-x 

;«7/Ji-h. tr>^ (4- t-y^/Ui/'^^n'v:^>'/u) y-? 
-;*-:^v^>^;«7-7j<^- l-i^^p-^:^>'yu-l-;;« 

yW/<-:^:^v'eV<u- 3, 5, 5-hy^f^yu^:^ 

1^^ K. 1, 1, 3, Z-y-Vy y^Ji^zr^J\^^<-:^^ 
'>2-:t^/^'^=^1^y^— ;^^*y- 
>r K. 2, 5-v?;«^/l^-2, 5 - ( 2 -^i^yw-^:^ 

1 -y f-zU^^yU/^— ;^^'>2-Jif^/V^:J^rf-/:c— 
t ;*-^>'2-^f^/U-^=^f-/ j:- 

t -yf•;^/^•-:^^^>'2-3l^y^^:^f•/ jc— 
u-h. i^- t-:/5^/w<-;t^v^-2-y^/u>'^p 
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3. 3. 5- hy^^/Pi/^D^#i^:x, 1, 

f;^ (t-y^>'i-/>-:t=¥>') - 3, 3, S-hyp'^ 
yuv/^ p^^f-y. 1, ( t -yf^yWN"-;t=^ 

i/) i^^a^^t>s 2, 2-1:^;^ (4. 4-v?-t- 
yf-yWN'— ;^-^>v'^p^:^'>yU) T'P^^^'. 1. 1~ 

tf;^ ( t ^y^nfl^y^ t 
v'/U/<-:^^Wy7'p tVu^y;<7-/lC;^- t-T" 

10 3, 3, 5- hyy^/p^^-y-ym-h, t-:/i^/w< 

2, ^^^y^ t--y 

'^jw<--^^yT'^'r—hs 2, 2-if;^ (t-^f-ju 
y<-7i'^y) -/^y^ t-'y=f-)V/<-ir^i/^yy:3L-- 
n-yf-yw-4, 4-^;^ ( t -y^/u^"?— ;e-^r 
20 v^- t -y^/W<— r^-^vz-Y y^^ U 

-h. a. a' t*7. (t-yf-/W<-^:^>') >?><yy 
PfcVu-Oif^. v^^ ^/W<-:t=2|r1^^ K. 2, 

y. t -yf^/u^ ^.'u/^-;:*- ^1^>r k. v^- t 

2, 2, S-s;^ (t -yf*/W<— 

» ^^»-3. v?>r y7'pf/i''<>'-^>'fc Kp>"^— 

K. 1, 1, 3. Z-y-Vy y^J\^^^fV\iY^^<-ir 

30 ^-y-^r K. ^y >fc Kp^>'-;*-^-y*-r K. t— ^^^^^yu 

K 2, 3-v^yf-yu- 2, 3-v^7 3:^/^y^>'^^ 

(*1 0 Ofia^(cMt. 0. 1-1 Ofil:gP;55$f*L 
v\ rix?jlilSfc5VM12a£Jl±«rIiJ^«c:ftfflLTfc 

[004 0] hyr-^V-fk-g-ifet LTJ*. «^J;tfi, 1, 
2-tf;^ (3, 3->^>^yuh y rif:=^yu) ^^'if^^, 
1. Z-\f7. (3, 3-i^;^^yUh y Tif^/U) 
40 y^ 1, 4-tf>^ (3, 3-v^y f-y^h y r-bf^yi-) ^ 
y^y, \f7. (3. 3-':^yf-yU'hy r'tf::^yi-:7i::^ 
yu) zn-xyK tf:^ (3. 3 -::^.?«^y^ h y rif =.yW7 
3i:^yw) y^y^ \f7. (3. 3->?;^^yi/h y r-fef^yu 
7ai::iyu) ys)Vit^^y^ (3, 3 - v^;^ ^yU h y T if 

-yUy'jijiyl^) 7s)Vy^Y^ 2, 2 - f;^ [4- (3, 

z-'yy'f')VV^)T'^='fvy:j^J^'y) y - 

1. 1. 1, 3, 3, 3-^=^i^7yu;d-D7'D>"5>'. 

2, 2-K';^ C4~ (3, 3-'xy^yUh y T-^^yUy' 
ac/:^v') y'oiJi^yw] yp/<>-. 1, 3, 5-hy;^ 

50 (3, 3-i^pff'yUh y T-^^yU) ^>'if>'. 2. 7- 
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if;^ (3, y r-^-/u) -9, 9-f>^ fscT. ^^^{zmmLfz^. mm. ^n.. ^m. as 

[4- (3, 3-v^>^/uh yrif^yu) 7 fj: t'(D^m%^m^t ^ Z ty)*^V^ -<DXo\::LX 

/u;*-^^. 2, 7-lf>^ (3. S-i^^^jUhlJT-^^ '^bth^^^m<D^>D ^^Mit. m^&f>\ m'^. 0. 
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